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I.  INTRODUCTION 

(C)  During  November  1975,  the  Moored  Surveillance  System  (MSS)  Field 

Validation  Test  (FVT)  was  conducted  under  the  sponsorship  of  the  MSS 
Project  Office  (PME  124-30)  of  Naval  Electronic  Systems  Command. 

Applied  Research  Laboratories,  The  University  of  Texas  at  Austin  (ARL:UT), 
participated  in  the  processing  and  analysis  of  the  acquired  ACODAC  data. 

(C)  The  results  of  this  work,  performed  under  Contract  N00039-77-C-0003, 

are  conta.ned  in  a four  volume  report  describing  the  measurements  and 
analyses  of  candidate  sensor  performance  based  on  data  from  the  MSS-FVT. 
Volume  1 describes  the  data  collection  system  and  the  measurement  system 
used  to  obtain  the  results.  Volume  II  contains  data  products  obtained  with 
standard  frequency  resolution  processing.  This  volume,  Volume  III,  con- 
tains the  data  products  obtained  with  vernier  frequency  resolution 
processing.  Volume  IV  contains  the  background  information,  summary  data 
products,  and  analysis. 

(U)  Since  the  MSS-FVT  was  completed,  the  name  of  the  MSS  program  has 

been  changed  to  Rapidly  Deployable  Surveillance  System  (RDSS).  To  avoid 
ambiguity,  the*  term  MSS  will  be  used  throughout  this  report.  However,  the 
issues  addressed  here  are  those  specified  by  the  MSS  Project  Office  and 
are  those  issues  that  were  of  urrent  Interest  to  RDSS  at  the  time  that 
this  report  was  written. 

(U)  This  volume.  III,  which  contains  the  detailed  vernier  frequency 

resolution  data  products,  is  partitioned  into  four  sections.  The  first 
is  this  introduction.  The  second  section  describes  the  cw  data  products. 
The  third  section  describes  the  ambient  sound  field  (ASF)  data  products. 

The  fourth  and  final  section  briefly  discusses  the  utilization  of  these 
data  products.  Much  of  the  text  in  this  volume  is  similar  to  that  lound 
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(U)  in  Volumes  I and  II,  but  it  is  repeated  here  so  that  each  volume  can  be 
used  independently  of  the  others. 
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II.  cw  DATA  PRODUCTS 

(U)  The  detailed  vernier  frequency  resolution  cw  data  products  contained 

in  this  volume  were  extracted  from  the  data  intervals  shown  in  Table  III-l. 
A summary  of  the  processing  parameters  is  shown  in  Table  III— 2.  The 
cw  projector  characteristics  used  in  performing  these  measurements  are 
summarized  in  Table  I1I-3.  The  cw  projector  source  levels  for  the 
CFAV  KAPUSKACING  are  higher  than  those  reported  previously  (Ref.  1). 

These  revisions  were  made  in  order  to  reconcile  the  propagation  loss 
curves  from  the  CFAV  KAPUSKACING  with  those  from  the  other  sources. 

A detailed  description  of  the  measurement  system  can  be  found  in  Volume  I. 

(C)  Several  different  types  of  cw  data  products  are  contained  herein. 

Each  type  is  described  briefly,  and  a table  of  the  curves  is  given.  The 
abbreviations  used  in  these  tables  and  the  text  are: 

QT  CFAV  QUEST 

KP  CFAV  KAPUSKACING 

CH  R/V  CHAIN 
0 Octuidirect  ional  Sensor 
SC  Single  Cardioids  Sensor 
MCI.  Maximum  Gain  l.iaaeons  Sensor 
VI)  Vertical  Dipole  Sensor 
DC  Differenced  Cardioids  Sensor 

These  curves  were  included  in  this  report  to  substantiate  the  observations 
in  Volume  IV,  and  to  furnish  a data  base  for  future  issues  not  addressed 
by  this  report.  For  completeness,  each  curve  containing  any  data  was 
included,  even  though  the  small  number  of  samples  cay  sininize  its 
statistical  significance. 
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(C)  tabu:  iii-i 

VERNIER  RESOLUTION  DATA  BASE  (II) 

Low  Band  (46  to  84  Hz)  Single  and  Differenced  Arrays 


Site  A1 

12003 

17  Nov [ 32 1 ] 

- 00392 

18  Nov [322] 

Site  A 2 

12002 

17  Nov (321 ) 

- 18592 

17  Nov [321  ] 

Site  A3 

12002 

17  Nov (321] 

- 23592 

21  Nov [32S] 

Midband  (145- 

■183  Hz) 

Single  and 

Differenced 

Arrays 

Site  A1 

12003 

17  Nov (321 ] 

- 23592 

17 

Nov  [321] 

Site  A2 

12003 

17  Nov (321 ] 

- 18592 

17 

Nov  (321) 

Site  A3 

12002 

17  Nov (321 ] 

- 23592 

17 

Nov [32 1 ] 

1 2002 

21  Nov (325) 

- 23592 

21 

Nov [325] 

High  Band  (300-338  Hz 

) Single  Array 

Site  A1 

12002 

17  Nov (321) 

- 05292 

18 

Nov [32 2] 

Site  A2 

12002 

17  Nov (321) 

- 18593 

17 

Nov [321] 

Site  A3 

12002 

17  Nov (321) 

- 23592 

21 

Nov [32 5] 

[J  Julian  Day 
2 Greenwich  Mean  Time 


•j* 

CONFIDENTIAL 


TABLE  1 11-2 


VERNIER  RESOLUTION  PROCESSING  PARAMETERS  (U) 


Parameter 


Value 


Sample  Rate: 

Frequency  Range 

FFT  Length 
Spectral  Window 
Frequency  Spacing 
3 dB  Bandwidth 
Equivalent  Noise  Bandwidth 
FFT  Overlap 
All  Interval 


100  Hz  (obtained  from  zero  crossings  of 
tape  servo  signal) 

46  to  84  Hz  (low  band) 

145  to  183  Hz  (midband) 

300  to  338  Hz  (high  band) 

81.92  sec  (8192  samples) 

Hanning 

0.0122  H? 

0.0176  Hz 

0.0183  Hz 

S0\ 

5 nun 


At. I Type 
FFT/AL1 


Rectangular  Integration 
? 


Tune  Bandwidth  Product  5.76 

Equivalent  Degrees  of 

Freedom  13.J 

-3 

Probability  of  False  Alarm  10 


Detection  mreshoid 


-14.6  dB/ /Hz 
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(C)  Data  products  of  the  first  type  are  termed  summary  detection  plots 

(Appendix  A,  Figs.  III-l  - II 1-23).  These  are  plots  of  each  detected 
line  within  a frequency  band  as  a function  of  time.  The  polid  symbols 
indicate  that  the  line  was  detected  in  multiple  cells  and/or  on  multiple 
beams  of  the  sensor.  The  X symbols  indicate  that  the  line  was  only 
detected  in  a single  cell  on  a single  beam  of  the  sensor.  The  solid  line 
emanating  from  each  symbol  indicates  the  maximum  signal-to-noise  ratio 
(S/N)  of  any  cell  of  the  line.  If  the  sensor  provides  bearing  Informa- 
tion, the  solid  line  also  indicates  th«:  estimated  bearing,  north  being 
toward  the  top  of  the  plot.  The  dashed  lines  indicate  which  of  the 
detections  were  linked  by  the  tracking  algorithm.  These  displays  are 
intended  to  provide  qualitative  information  about  the  environment  in 
which  the  processor  must  function  in  terms  of  line  loading  and  relative 
clutter  density  between  sensors  and  frequency  regimes.  More  quantitative 
information  will  be  found  in  section  III  of  this  volume. 

(C)  Data  products  of  the  next  type  (Appendix  B,  Figs.  111—24  - II 1—163)  are 

termed  line  history  plots,  and  are  cataloged  in  Table  I I 1-4.  These  are 

plots  of  the  estimated  cv  signal  parameter  values  as  a function  of  time. 

The  top  portion  of  the  plot  contains  a solid  line  indicating  ground  truth 

source-to-rece iver  range  in  nautical  miles  and  X's  indicating  the  number 

of  equivalent  degrees  of  freedom  for  each  AH.  The  second  portion 

contains  a solid  line  denoting  ground  truth  reeeiver-to-source  beaming, 

X's  indicating  the  estimated  signal  bearing  and  Q's  indicating  the 

estimated  noise  bearing.  Caps  in  the  solid  ground  truth  lines  indicate 

intervals  of  missing  data,  such  as  calibration  signal  intervals.  The 

third  portion  contains  the  estimated  ambient  sound  field  (ASF)  levels 
1/2 

in  dS/Z-Pa/H*"  \ The  omnidirectional  (0)  and  vertical  dipole  ( Vb ) sensor 
curves  contain  a single  trace  of  connected  X's.  The  single  cardioids 
(SC),  saaxiauas  gain  lizwstons  (HQ.)  and  differenced  cardioids  (DC)  curves 
contain  a trace  for  each  beam.  Each  beats  is  labeled  by  the  first  letter 
of  its  main  axis  bearing  (north,  east,  south,  and  west).  ASF  level 
estimates  vere  displayed  only  when  the  signal  vis  detected.  Die  fourth 
portion  of  the  plot  contains  the  estimated  sound  pressure  level  (S?t.)  in 
dB//,.?a  of  the  received  signal.  The  O and  VO  sensor  curves  each  contain 
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(C)  two  traces:  the  X's  denote  the  levels  for  the  cell  with  the  highest 

S/N  (most  detectable);  the  + 's  denote  the  levels  summed  over  all  detected 
cells,  as  is  normally  done  when  computing  propagation  loss.  The  SC,  MGL, 
and  DC  sensor  curves  each  contain  four  traces,  each  giving  the  levels 
for  the  most  detectable  cell  on  a beam  and  annotated  in  the  seme  manner 
as  the  ASF  levels.  The  fifth  portion  of  the  plot  contains  the  S/N  in 
decibels  relative  to  a 1 Hz  noise  band.  The  traces  are  defined  in  the 
same  manner  as  the  SPL  curves.  The  dashed  line  denotes  the  detection 
threshold.  The  bottom  portion  of  the  plot  contains  two  traces:  the 
X's  denote  the  estimated  signal  frequency,  and  the  D's  denote  the  line's 
bandwidth.  These  displays  contain  all  of  the  information  known  about 
the  signal.  All  of  the  remaining  cw  data  products  are  derived  from  these 
data. 


(C)  '•  t-  nroducts  of  the  next  type  (Appendix  C,  Figs.  III-164  - III-171) 

are  termed  propagation  loss  plots,  and  are  cataloged  under  the  0 sensor 
columns  of  Table  I I 1—5 . These  plots  contain  curves  of  the  estimated  cw 
propagation  loss  in  decibels  as  a function  of  range  in  nautical  miles. 
Below  these  are  other  traces  denoting  the  associated  signal  excess, 
(S+N)/N,  at  each  range  bin  in  decibels  relative  to  the  noise  level  in 
the  analysis  bandwidth.  These  traces  indicate  the  confidence  associated 
with  the  measurements.  The  bottom  traces  denote  the  estimated  back- 
ground ASF  levels  associated  with  each  range  bin.  These  measurements  were 
derived  for  a 1 nmi  range  bin,  and  smoothed  with  a 3-bin  sliding  average. 
The  received  signal  power  was  estimated  from  that  cell  with  the  highest 
S/N  of  any  detected  cell  on  any  beam.  Since  these  are  single  cell 
measurements,  they  will  show  more  loss  than  the  total  received  SPL 
technique,  such  as  was  used  in  Ref.  ?..  This  difference  is  discussed 

4 « u.sl TW 

AU  vviunv  A.  V ♦ 

(C)  Data  products  of  the  next  type  (Appendix  D,  Figs.  1 1 1 — 1 7 2 - 1 1 1 — 199) 

are  termed  signal,  noise,  and  array  gain  plots,  and  are  cataloged  in 
Table  I I 1-5  under  ilia  sensors  other  than  0.  These  are  plots  of  measured 
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(C'  sensor  signal,  noise,  and  S/N  levels  relative  to  those  of  an 

omnidirectional  sensor  (0)  as  a function  of  range.  The  top  portion 
of  the  plot  indicates  how  many  samples  (0  sensor  detections)  occurred 
in  each  range  bin.  The  next  portion  contains  traces  denoting  the 
measured  signal  gain  of  the  sensor,  where  signal  gain  is  the  ratio  of 
the  received  SPL  of  this  sensor  over  that  of  the  0 sensor.  The  next 
portion  contains  traces  denoting  the  measured  array  gain  of  the  sensor, 
where  array  gain  is  the  ratio  of  the  S/N  of  this  sensor  over  that  of 
che  0 sensor.  The  bottom  portion  contains  traces  denoting  the  measured 
noise  gain  of  the  sensor,  where  noise  gain  is  the  ratio  of  the  ASF 
level  of  this  sensor  over  that  of  the  0 sensor.  Since  signal  gain  is 
primarily  a function  of  range,  whereas  noise  gain  is  a function  primarily 
of  .j.me,  this  display  allows  array  gain  to  be  interpreted  in  terms  of 
both  range  and  time.  All  of  the  traces  were  computed  with  1 nmi  range 
bins  an.)  smoothed  v*  th  a 3 nmi  sliding  average. 

(C)  fouen  computing  average  S/N  as  a function  of  range,  if  the  signal  is 

not  detected  during  every  \LI,  the  resultant  average  will  be  biased  high. 

This  bias  occurs  because  only  the  highest  S/N  ratios  are  detected.  In 
order  to  reduce  this  bias,  the  detection  threshold  (Table  1 I 1—2)  has  been 
substituted  fo*-  the  missing  S/N  wherever  the  target  was  not  detected.  This 
debiasing  technique  was  used  both  for  computing  array  gain  and  for 
generating  curves  of  S/N  versus  rarge. 

(C)  Data  products  ot  the  nex.  type  (Appendix  d,  Kgs.  III-200  - III -235)  are 

termed  percentage  detection  plots,  and  arc  cataloged  in  Table  117—0. 

These  curves  of  single  line  de'  iction  percentages  were  calculate.,  as 
the  number  of  independent  detection  opportunities  (ALT  intervals)  that 
the  specified  source  was  within  a given  integer  .1  mile  range  interval 
and  that  resulted  in  detection,  divided  by  the  number  of  ruch  opportuni- 
ties. For  multibeao  sensors,  detection  on  any  beam  was  considered  a 
detection  for  the  sensor.  If  the  number  or  equivalent  degrees  of 
freedom  for  an  ALI  was  less  than  that  specified  in  Table  I1I-2  (some 
portion  of  the  ALI  interval  was  missing),  and  the  signal  was  not  detected, 
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(C)  then  the  ALI  was  not  counted  as  a valid  detection  opportunity.  These 
editing  criteria  were  required  because  the  detection  threshold  for  each 
ALI  was  determined  by  its  number  of  degrees  of  freedom.  All  of  the 
traces  were  smoothed  with  a 3 nmi  sliding  average.  If  the  sensor 
furnished  a bearing  estimate,  its  rms  bearing  error  was  also  plotted  as 
a function  of  range. 

(C)  Data  products  of  the  next  type  (Appendix  F,  Figs.  III-236  - III-257) 

are  termed  bearing  error  plots,  and  are  cataloged  in  Table  III-7.  These 
are  curves  of  the  number  of  bearing  estimates  (detections) , the  mean 
bearing  error  (estimated  bearing  minus  ground  truth  bearing),  the  rms  bear- 
ing error,  and  the  bearing  error  standard  deviation,  all  plotted  as  a 
function  of  S/N  in  dB//l  Hz  noise  band.  The  ground  truth  bearing  was 
computed  from  the  navigation  reconstruction  as  the  great  circle  receiver- 
to-source  bearing  at  the  receiver  and  at  the  beginning  of  the  ALI.  The 
estimated  bearings  were  corrected  for  magnetic  variation  and  acoustically 
debiased  (see  Volume  I).  Each  trace  was  smoothed  with  a 3 dB  sliding  average. 

(C)  Data  products  of  the  last  type  (Appendix  G,  Figs.  III-258  - III-293)  are 

curves  of  S/N  (dB// 1 Hz  noise  band)  versus  range  (nmi),  and  are  cataloged 
in  Table  III-8.  These  measurements  were  obtained  from  the  detected 
cell  with  the  highest  S/N  on  any  beam.  As  described  earlier,  these  results 
are  partially  debiased  by  substitutions  of  the  detection  threshold  during 
ALI  intervals  without  signal  detections.  The  detection  threshold  is 
drawn  on  each  plot.  Each  trace  was  smoothed  with  a 3 nmi  sliding  average. 
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III.  AMBIENT  SOUND  FIELD  DATA  PRODUCTS 

(U)  Three  types  of  ambient  sound  field  (ASF)  measurements  were  performed: 

sound  pressure  levels  at  an  omnidirectional  sensor,  noise  gains  of 
directional  sensors,  and  clutter  (processor  loading)  statistics  of  each 
sensor.  The  vernier  frequency  resolution  ASF  data  products  herein  span 
an  interval  of  4 1/2  days,  but  have  limited  frequency  coverage.  The 
standard  frequency  resolution  ASF  data  products  in  Volume  II  cover  a 
wide  frequency  range  (40  to  600  Hz),  but  are  of  only  12  hours  duration. 

Eacu  data  product  set  can  be  used  to  extrapolate  the  other  to  different 
frequencies  or  times. 

(U)  Data  products  of  the  first  type  (Appendix  H,  Figs.  III-294  - 111-301), 

are  termed  timeseries  plots,  and  reveal  the  time  dependence  of  the  ASF 

measured  in  selected  1 Hz  bands.  The  first  three  figures  contain  the 

1/2 

omnidirectional  ASF  levels  (dB//pPa/Hz  ) in  each  vernier  band.  The 
remaining  figures  contain  the  noise  gains  (dB)  where  noise  gain  is  the 
ratio  of  the  ASF  level  of  this  sensor  over  that  of  the  omnidirectional 
sensor.  These  timeseries  plots  were  derived  from  ASF  meaurements  summed 
over  1 Hz  bands.  The  noise  gains  were  derived  for  a 1 Hz  band  which  was 
relatively  free  from  contamination  by  tonals.  The  1 Hz  summation 
increased  the  number  of  equivalent  degrees  of  freedom,  and  thus  decreased 
the  variance  of  the  mcasurments. 

(C)  Data  products  of  the  second  type  (Appendix  I,  Figs.  1 1 1 — 302  - III  — 312) » 

are  termed  clutter  timeseries  plots.  These  are  plots  of  the  number  of 
detected  cells,  the  number  of  lines  formed,  and  the  number  of  lines  linked, 
for  each  ALL  interval  as  a function  of  time.  These  measurements  were 
obtained  during  field  events  only,  and  a separate  curve  is  provided  for 
each  such  event.  The  measurements  were  performed  for  three  contiguous 
10  Hz  bands  of  819  cells  eacn.  The  results  for  each  band  were  similar 
and  have  been  combined  into  a single  30  Hz  band  for  these  curves. 
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(C)  The  clutter  timeserles  plots  are  Intended  to  portray  the  shore  link 

and  processor  capacity  required  for  operations  in  the  absence  of  targets. 

In  order  to  provide  accurate  clutter  measurements,  it  is  necessary  to 
first  eliminate  the  loading  incurred  due  to  the  presence  of  the  exercise 
vessels  and  projectors.  Table  III-9  lists  those  lines  which  have  beer, 
deleted  from  the  clutter  measurements,  along  with  their  probable  source 

(U)  Data  products  of  the  last  type  (Appendix  J,  Figs.  III-313  - III-354) , 

are  termed  3D  plots.  These  are  3-dimensional  representations  of  omni- 

1/2 

directional  ASF  levels  (dB//yPa/Hz  ) as  a function  of  time  and  frequency. 
Each  trace  represents  the  average  over  a 10  min  Interval  and  has  been 
smoothed  so  as  to  maintain  a constant  number  of  equivalent  degrees  of 
freedom.  Plots  of  data  from  the  vertical  dipole  sensor  are  also  included. 
These  displays  serve  as  a roadmap  of  the  data  since  they  reveal  signatures, 
tones,  artifacts,  and  broadband  trends. 
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TABLE  1 1 1-9 

LINHS  DELETED  FROM  CLUTTER  MEASUREMENTS  (U) 


LOW  FREQUENCY  VERNIER  (50  to  80  Hz) 

55  Hz  Scheduled  QUEST  Projector  Line 
64  Hz  Scheduled  RAPUS RACING  Projector  Line 
70  Hz  Scheduled  CHAIN  Projector  Line 

76  Hz  ARL:UT  Translator  Artifact 

79  Hz  ARL:UT  Translator  Artifact 

MIDFREQUENCY  VERNIER  (150  to  1 SO  Hz) 

155  Hz  Scheduled  QUEST  Projector  Line 
160  Hz  Scheduled  KA PUS RACING  Projector  Line 
170  Hz  Scheduled  CHAIN  Projector  Line 

HIGH  FREQUENCY  VERNIER  (305  to  335  Hz; 

305  Hz  Scheduled  QUEST  Projector  Line 
320  Hz  RAPUS RACING  Projector  Harmonic  (5x64  or 

324  Hz  RAPUS RACING  Projector  Sum  Frequency  (64+ 

355  Hz  Scheduled  CHAIN  Projector  Line 
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IV.  DISCUSSION 

(U)  The  analysis  of  these  data  is  contained  in  Volume  IV.  However, 

a brief  discussion  of  some  of  their  limitations  may  prevent  those 
readers  not  having  access  to  Volume  IV  from  drawing  unwarranted  con- 
clusions. 

(C)  The  curves  in  this  volume  denote  the  estimated  averages  of  complex 

stochastic  processes.  The  estimates  are  displayed  as  a function  of  a 
single  variable,  such  as  range,  even  though  they  may  be  highly  dependent 
on  another  variable,  such  as  the  time  dependence  of  S/N  or  array  gain. 
The  signal,  noise,  and  array  gain  displays  allow  the  time  and  range 
dependencies  to  be  somewhat  separated,  whereas  the  percentage  detection 
and  S/N  versus  range  displays  do  not.  Even  though  the  propagation  loss 
and  signal,  noise,  and  array  gain  displays  separate  the  time  dependence 
of  the  ASF  from  the  range  dependence  of  the  signal  field,  they  do  not 
isolate  the  time  dependence  of  the  signal  field.  However,  since  these 
curves  are  in  good  agreement  for  all  three  data  intervals  at  Site  A3, 
the  day-to-day  time  dependence  of  the  signal  field,  as  observed  with  a 
5 min  ALI,  is  probably  small. 

(U)  Since  the  curves  are  estimated  averages  of  complex  stochastic 

processes  (assuaou  to  be  stationary  in  a wide  sense),  the  variance  of 
these  estimates  is  highly  dependent  on  the  number  of  sample  measurements. 
For  most  of  the  cw  curves,  ami  particularly  for  the  lover  level  signals, 
the  number  of  samples  is  small  «10).  The  variance  of  each  curve  has 
been  decreased  by  a smoothing  window  which  effectively  tripled  the 
number  of  samples  in  each  bin,  but  also  decreased  the  resolution  of  the 
curve.  However,  the  statistical  fluctuation  of  these  estimates  does  not 
entirely  account  for  the  apparently  anomalous  results  from  the  low  level 
signals.  As  is  discussed  in  Volume  IV,  these  results  are  sometimes 
severely  biased.  This  is  because  a fixed  threshold  detection  process 
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(U)  was  used  Co  extract  signal  measurements,  and  thus  only  that  portion  of 
the  signal  SPL  distribution  lying  above  the  threshold  was  used  to 
estimate  its  average.  For  the  higher  level  sources,  more  of  the  SPL 
distribution  was  detected  and  used  to  estimate  its  average.  As  was 
discussed  earlier,  a simple  technique  was  used  to  partially  debias  the 
S/N  results. 

(C)  The  results  that  appear  most  anomalous  are  those  at  55  H2,  where 

the  entire  SPL  distribution  is  undetectable.  The  55  Hz  detections 
occurred  only  when  the  ASF  level  in  the  signal  cell  exceeded  the  estimated 
ASF  mean  level  sufficiently  that  it  forced  the  signal-plus-noise  level 
above  the  detection  threshold.  This  results  in  erroneous  cw  measure- 
ments (Ref.  3).  This  phenomenon  is  discussed  more  fully  in  Volume  IV. 

(pp.  62-65). 
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NSS-FVT  LOW-BAND  DETECTION  OVERVIEW  OURINu  THE  17  NOV  FIELD  EVENT  AT  SITE  S3 
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FIGURE  MI-23  „ 

KSS-m  H10-8PK)  OCTfCTlW  OVERV I £H  CURING  KC  ?i  NOV  FiaO  EVENT  AT  StTE  A3 
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FIGURE  III-H5 

HSS-FVT  160  HZ  LINE  HISTORY  AS  OBSERVED  VIA  THE  VERTICAL  DIPOLE  SENSOR 
a:  SPE  A1  DURING  THE  17  NOV  FIELD  EVENT  WITH  VERNIER  RESOLUTION  (U) 
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FIGURE  1 1 1-46 

OBSERVED  VI ft  THE  DIFFERENCED  CARDIOIDS  SENSOR 
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FIGURE  III-30H 

MSS-FVT  LOW-FREQUENCY  VERNIER  CLUTTER  RESULTS 
FOR  THE  VERTICRL  DIPOLE  SENSOR  RT  SITE  R3 
DURING  THE  PHRSE  II  FIELD  EVENTS  (U) 
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APPENDIX  J 

AMBIENT  SOUND  FIELD  3D  PLOTS 

(U)  This  appendix  contains  plots  of  a 3-dimensional  representation 

of  the  ambient  sound  field.  These  plots  were  generated  from  vernier 
resolution  calibrated  covariance  matrices.  Only  omnidirectional  and 
vertical  dipole  data  were  plotted.  Such  displays  are  intended  to  aid  the 
analyst  in  obtaining  an  overview  of  the  available  data  base,  in  identify- 
ing artifacts,  and  by  serving  as  a guide  to  later  data  selection  and 
processing.  Each  plot  covers  a 12  h time  interval.  Each  trace  represents 
an  intensity  average  over  a 10  min  time  interval.  The  data  identifier 
is  described  below. 
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MEMORANDUM  FOR  DISTRIBUTION  LIST 

Subj : DECLASSIFICATION  OF  LONG  RANGE  ACOUSTIC  PROPAGATION  PROJECT 
(LRAPP)  DOCUMENTS 

Ref:  (a)  SECNAVINST  5510.36 

Enel:  (1)  List  of  DECLASSIFIED  LRAPP  Documents 

1.  In  accordance  with  reference  (a),  a declassification  review  has  been  conducted  on  a 
number  of  classified  LRAPP  documents. 

2.  The  LRAPP  documents  listed  in  enclosure  (1)  have  been  downgraded  to 
UNCLASSIFIED  and  have  been  approved  for  public  release.  These  documents  should 
be  remarked  as  follows: 

Classification  changed  to  UNCLASSIFIED  by  authority  of  the  Chief  of  Naval 
Operations  (N772)  letter  N772A/6U875630,  20  January  2006. 

DISTRIBUTION  STATEMENT  A:  Approved  for  Public  Release;  Distribution  is 
unlimited. 

3.  Questions  may  be  directed  to  the  undersigned  on  (703)  696-4619,  DSN  426-4619. 
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